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Introduction. One of the biggest global problem is an unsatisfactory condition of water sources and 
insufficient sanitation, which are responsible for 90% of lethal cases caused by diarrheal diseases all 
over the world. It is well known, that bacteria are the main causative agent of diarrhea. However, a 
wide range of viruses that could be found in water sources have a negative impact on human health 
and cause a number of clinical symptoms of varying severity in human and animals, from pulmonary 
fever to brain damage [1]. Existing methods of water quality control are long-lasting and require a 
special valuable equipment and additional reagents. As an alternative and one of the promising could 
be a method based on the phenomenon of surface plasmon resonance (SPR), that allows to make an 
express analyzes (duration less than 1 hour) and does not require specific reagents [2].  The principle 
of pathogen detection by SPR-methodology based on the determination of the SPR-shift whilst an 
interaction between receptor and analyte (in our case – antigen and antibody) on the surface of 
sensitive element of SPR-sensor. This procedure requires a washing of sensitive element after 
interaction to remove analyte, that was not interact with receptor. In addition, it requires to block gaps 
without receptor on the sensitive element surface to reduce a non-specific interaction, which increase 
the measurement errors and subsequently decreased the accuracy of results. 
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Objective of work. Development of a new more accurate express-method for pathogen detection in 
water by surface plasmon resonance. 
Materials and methods. As biomaterials, two antigen-antibody pairs of enzootic leukemia and bovine 
viral diarrhea and porcine encephalomyelitis were used (viral pathogens of animals from the families 
Retroviridae, Picornaviridae and Togaviridae respectively). The receptor-analyte interaction was 
studied by the proposed and existing method of detection that was performed in accordance to the 
protocol described in works [3, 4]. The proposed method assumed no blocking and washing procedure 
in experiments. To implement the new detection method, the "Plasmon-6" SPR-device was used. It 
was developed at the Lashkaryov Institute of Semiconductor Physics of NAS of Ukraine and provides 
high sensitivity for detection of low concentrations of molecules in liquid and gaseous substances and 
shows slight error of measurement of the resonance angle (± 3 arc.sec). The research on antigen and 
specific antibody interaction was held at the State Scientific Control Institute of Biotechnology and 
Strains of Microorganisms. To provide both specific and non-specific interaction, technological 
approach on surface functionalization of sensitive element was used [5, 6]. We used the developed 
method for analyzing the kinetic of antigen-antibody interaction, for which the interaction response of 
the SPR-shift resonance characteristic was analyzed. The efficiency of the developed method was 
determined by the relative error of measurement, due to the reference value of the resonance shift after 
washing of the sensitive element. 
Results. For the developed method, the shifts of the resonance angle for the specific receptor-analyte 
interaction for leukemia, diarrhea and encephalomyelitis were 1440, 591, 426 arc.sec respectively. At 
the same time, for existing method the shifts of the resonance angle were 1410, 576 and 414 arc.sec 
respectively. Therefore, the value of relative error was 2.1 – 2.8 %. Furthermore, for non-specific 
interaction the value of relative error was 15…75% because of the high difference in shifts of the 
resonance angle which were obtained by the developed and existing methods of kinetic analyzing 
(426, 192, 85 arc.sec for existing and 166, 49, 75 arc.sec for the developed one). In addition, the 
presence of functional coating increased the sensor response in 8 times, that approves with our 
previous results. 
Discussion. For all antigens that were used in the research as well as analyzed by developed method, 
the relative value was in 3 % less in comparison with results that were obtained by existing method 
which proves a high efficiency of interaction. Moreover, for existing method the relative value was 
more than 15% because of the non-specific interaction. The results show that developed methodology 
for pathogen detection in water allows to decrease the relative error at least in 20 times, as well as to 
reduce the duration of experiment in 1.4 times due to absence of blocking and washing operations. 
Conclusions. Presented express-method based on the surface plasmon resonance phenomenon allows 
to detect pathogens that could be presented in water with higher accuracy and sensitivity, that 
increasing reliability of obtained results during the monitoring the condition of water sources. 
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Introduction 
The main objective in this paper is the modelling of nitrogen (N) removal technologies principles 
and operational factors which affect AOB (Ammonia-Oxidizing-Bacteria) and NOB (Nitrite-
Oxidizing-Bacteria) kinetics in order to discover more cost-effective strategy in comparison with 
conventional N removal process in WWTPs. The most promising treatment compared to the 
conventional nitrification-denitrification (N-D), is deammonification (partial nitritation/anammox) 
process as well as is partial nitrification and denitrification process. It is based on the partial 
nitrification (nitritation) up to nitrite followed by the reduction of nitrite to N (denitritation). This 
process popularly known as short-cut N removal, reduces the aeration requirement by 25% and also 
the external carbon (C) source by 40% as compared to conventional nitrification-denitrification 
process, cutting down considerably the energy at WWTPs. Higher denitrification rate and lower 
wasted sludge production could also be obtained by this process. In the presence of low C/N ratio, and 
strong nitrogenous wastewater, N removal via AOB-NOB oxygen strategy showed promising results 
for the process optimization by mathematical modelling and computer simulations.  
Due to the sequential oxidation property, the growth balance between AOB and NOB plays a 
key role in optimization of a nitrifying community. If AOB grows more quickly than NOB, and the 
